Enhanced electrical activity in mesenteric arteries from salt-loaded Dahl salt-sensitive rats: actions of prostaglandin H2 on membrane channels.
Salt loading increases blood pressure in Dahl salt-sensitive (Dahl S) rats. We have previously shown that the mesenteric artery of salt-loaded Dahl S rats exhibits enhanced electrical activity that is corrected by a cycloxygenase inhibitor, indomethacin. Prostaglandin H2 (PGH2) is a product of cycloxygenase that is known as an intrinsic vasoconstricting factor in spontaneously hypertensive rats. Our hypothesis is that tissue production of PGH2 would be involved in the enhanced electrical activity of arteries from salt-loaded Dahl S rats. In the present study, to clarify this possibility, we evaluated the actions of PGH2 on membrane channels in arterial cells from Dahl S rats. Membrane currents were recorded by whole-cell voltage clamp technique in single smooth muscle cells from the mesenteric artery. Application of PGH2 evoked an inward current that was mainly dependent on extracellular Na+ in the physiological extracellular solution. When high Ba2+ solution was used for the extracellular solution, PGH2 also evoked the inward current, suggesting that a divalent cation, such as Ba2+ or Ca2+, could permeate the PGH2-activated channels. In contrast, the L-type Ca2+ channel currents were not enhanced by the application of PGH2. The present results suggest that production of PGH2 contributes to the enhanced electrical activity by activating cation-permeable channels and depolarizing the membrane potential. PGH2 also directly stimulates the Ca2+ influx by activating Ca2+ permeable channels.